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Cenetic diversity in small yellow croaker ( Pseudosciaena polyactis) by
RAPD analysis
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Abgtract : Pseudosciaena polyactis isa commercialy important fish gecies which iswidely distributed
in the Bohai Sea, the Yellow Sea and the northern part of the East China Sea. Forty-eight individuals
of P. polyactis fromfive sampling areasin the Yellow Sea and the East China Sea were analyzed by
random amplified polymorphic DNA (RAPD) markers to determine the genetic variation among and
within the stocks. A tota of 145 loci were amplified usng 20 random primers, of which 132 loci (91.
03 %) were polymorphic. Cenetic diversty quantified by Shannon index varied from 1. 50 to 2. 44
with an average of 1. 93. Partition of genetic variation indicated that 69 % was distributed within
stocks and 31 % among stocks. The average genetic S milarity and genetic distance were 0. 9139 and 0.
0861, regoectively. Cluster analyss by UPGMA indicated that these five stocks might be divided into
three groups. Resultsof RAPD analyss suggested extensve genetic diverdty existsin this gecies and
the genetic divergence among stocks is relatively high. The UPGMA dendrogram showed that there
existed three geographic populationsof P. polyactisin the Yellow Sea and the East China Sea, which
supports previous conclusons based on morphological and ecological methods.
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Table1 Origins, sample size and biological characteristics of Pseudcsci aena pol yactis stocks (2001)
() (mm) (mm) (9 (9
Stock Location Date Sample Sze  Body length range  Average length Body weight range Average weight
A 36°00 N ,123°25 E 8 2 10 111 197 145.5 20 120 48.3
March 27
B 33°30 N ,123°45 E 4 4 6 105 170 125.2 21 78 33.7
April 4
C 33°00 N ,124°30 E 4Apri2I 2 8 116 150 130.6 23 54 32.6
D 32°00 N ,122°30 E 4Apri7l 7 15 110 143 121.6 19 44 28.1
4 19
E 30°00 N ,122°50 E 9 137 181 161.9 42 96 69.8

April 19
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Shannon 20 ( Hpop/ He
( 3, 0.84 0.28), 0.
(Ho) 1.50 2.44 ) 69; ( He - Hpop)/ He
( Hpop) 1.93, ( H$) 0.31
2.80 Hpop/ Hep , S125  S140
2 20
Table 2 Amplification productsof the 20 arbitrary primers used in the study
(5-3) S

Primer Sequence’sof primers Totd ro. of Totd no. of - No. of polymorphic loci in each stock
(5-3) RAPD loci polymorphic loci A B c D E
S101 GGTCGGA GAA 9 9 7 4 1 5 4
S102 TCGGACGTGA 7 7 6 1 3 4 2
S104 GGAAGTCCGCC 8 8 5 6 4 6 4
S112 ACGCGCATGT 10 10 8 4 6 9 7
S113 GACGCCACAC 4 4 3 2 4 4 3
Sl14 ACCAGGTTGG 6 3 2 1 3 0 2
S117 CACTCTCCTC 4 3 3 2 1 1 1
S121 ACGGATCCCT 10 9 7 5 5 5 2
S122 GAGGATCCCT 10 8 7 4 2 5 4
S123 CCTGATCACC 8 7 6 4 6 6 6
S125 CCGAATTCCC 6 5 3 1 2 3 0
S126 GGGAATTCGG 5 5 4 1 0 4 3
S127 CCGATATCCC 10 10 9 6 6 10 7
S128 GGGATATCGG 6 5 5 0 2 5 3
S129 CCAAGCTTCC 9 7 3 2 3 3 5
S135 CCAGTACTCC 6 6 4 2 4 6 4
S136 GGAGTACTGG 8 8 4 2 4 7 6
S137 AACCCGGGAA 5 5 4 4 1 4 2
S139 CCTCTAGACC 7 6 5 5 2 4 4
S140 GGTCTAGAGG 7 7 6 5 4 6 6
Totd 145 132 101 61 63 97 75

(%) 91.03 69.66 42.07 43.45 66.90 51.72
Percentage of polymorphic loci

M| 5 10 15 20 24M I » 11’ 15 20° 24

NI, iy i,
—!—F-«a-n-‘q'.b

—-....-—-----.._

2 S135 5 (A E) RAPD
FHg.2 Amplification of genomic DNA from five stocksof P. polyactis with primer S135
M :DL 2000; A:1 10; B:11 16; C:17 24, D:1' 15 ; E:16° 24

M :DL2000;Sock A:1 10;Sock B:11 16;Sock C:17 24;Sock D:1'-15" ; Sock E:16 24
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3 Shannon
Table 3 Partition of the genetic diverdty within and among stocksof P. polyactis esimated by Shannon index
. Ho Hoop He Hoo/ He (Hg Hop) / He

Primer A B C D E
S101 2.82 2.33 0.24 1.90 1.44 1.75 2.46 0.71 0.29
S102 3.22 0.30 1.51 1.64 0.86 1.51 2.35 0.64 0.36
S104 2.81 3.10 2.32 2.87 2.08 2.63 3.84 0.69 0.31
S112 4.45 2.11 2.02 4.43 3.90 3.38 4.88 0.69 0.31
S113 2.06 1.15 2.64 2.40 2.01 2.05 2.57 0.80 0.20
S114 0.83 0.48 0.99 0.00 0.84 0.63 0.79 0.80 0.20
S117 1.48 1.28 0.65 0.66 0.64 0.94 1.20 0.78 0.22
S121 3.25 2.43 2.09 2.30 1.11 2.23 3.69 0.61 0.39
S122 2.52 1.36 1.16 2.05 1.44 1.71 2.45 0.70 0.30
S123 2.63 2.44 2.86 2.51 2.85 2.66 3.31 0.80 0.20
S125 1.03 0.30 0.63 1.29 0.00 0.65 2.30 0.28 0.72
S126 1.35 0.68 0.00 1.68 1.54 1.05 1.60 0.66 0.34
S127 4.67 2.92 2.58 4.78 3.84 3.76 5.07 0.74 0.26
S128 2.23 0.00 0.89 1.64 1.49 1.25 2.04 0.61 0.39
S129 1.09 0.89 1.46 1.16 2.80 1.48 2.46 0.60 0.40
S135 2.47 0.30 2.32 2.94 2.32 2.07 3.11 0.66 0.34
S136 1.30 0.97 1.64 2.95 2.25 1.82 2.73 0.67 0.33
S137 2.40 2.26 0.39 1.59 1.37 1.60 2.18 0.74 0.26
S139 3.18 2.92 1.09 1.80 2.20 2.24 3.27 0.68 0.32
S140 2.93 2.53 2.52 3.80 3.70 3.10 3.66 0.84 0.16

Mean 2.44 1.54 1.50 2.22 1.93 1.93 2.80 0.69 0.31

Ho , Hoop , Hg n Hoop/ Ho  (Hgr Hoop) / Hyg

Ho represents the genetic diverdty in each stock ; Hygrepresents the average diverdty over the n different stocks; Hg, is the diverdty of dl the stocks
conddered together ; Hpp/ Hspand ( Hg - Hpop) / Hgare the proportions of the genetic diversty within and among stocks, regectively.

4 I( ) D( )
Table 4 Pairwise smilarity coefficient (above diagona) and genetic distance (bdow diagond) of the five stocksof P. polyactis
Stock A B C D E
A ok ow ok 0.9485 0.9318 0.8969 0.9211
B 0.0529 *oxoxox 0.9164 0.8915 0.9045
C 0.0706 0.0873 * ok ok ok 0. 8564 0.9093
D 0.1089 0.1149 0.1550 *oxox o 0.9626
E 0. 0822 0.1003 0. 0951 0.0381 * Ok ok
, 10%
3
4 5
(n (D) , 20 145 ,
0. 8564( CD) , 0.9626( D-B) , 132 91.03%( 2),
0.9139; 0.0381 0.1550 ( 0. RAPD
0861) RAPD
RAPD , , (P. polyactis)
UPGMA ( 3 5 3 (Nibea miichthioies)
, D E, ; C , ,
, A B (Liza haematacheila) ( Morone saxatilis)

( Pagrus major) ( 9,
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5 RAPD
Table 5 Comparison of percentage of polymorphic loci ( P) among different fish gpecies by RAPD anayss

(%) Percentage of polymorphic loci

Species Wild stock Cultivated stock References
Pseudasci aena polyactis 91.03
Liza haematocheila 85.71 83.93 ,2000
Morone saxatilis 63.38 Bidawski & Pumo ,1997
Pagrus major 62.6 54.47 ,2000
i Nibea miichthioies 15.32 ,1998

% 4t

A}H B3 MNE&BKE UPGMA &

B Fig.3 UPGMA dendrogram of the
] C=1I five stocks of P. polyactis
D
}1
E
) 69 % , 31 %
, = Shannon ( Hypoph-
, , thal michthys molitrix) ( Ctenopharyngodon
idellus) 4 RAPD ,
(Kirsten & Jenny, 1993; Welsh 87.7% ,12.3%
& McClédland ,1990) , ; 82.5%
. 17.5%( ,2001) ;
RAPD ,
, 91.86 %, , 8
14 % ,
’ ’ 3
, (1964)
3 ; (
1965; ,1990)
' . 2000.

(Hedrick & Miller ,1992)
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